The effect of segmental scleral buckling (SB) on ocular circulation was evaluated by measurements of the ocular pulse amplitude (PA) and the ophthalmic artery pressure (OAP) (Br3' Ophthalmol 1992; 76: 529-531) 
Scleral buckling (SB) is a well-established surgical technique for treating rhegmatogenous retinal detachment. The rates of retinal reattachment are satisfactory but complications, although rare, do occur.
It is important to determine whether SB affects the ocular circulation. Using the laser Doppler method in humans Yoshida et al' reported reduced retinal blood flow in eyes subjected to SB, which was thought to be one cause of postoperative complications. Diddie and Ernest,2 using the microsphere technique, found that encircling decreased choroidal circulation in rabbit eyes. Mano3 also reported that choroidal blood flow in rabbit eyes, measured by the hydrogen clearance method, decreased as the degree ofconstriction applied in the encircling operation increased. Dobbie4 found decreased ocular pulse amplitude (PA) in eyes that had undergone SB with encircling and speculated that the encircling was responsible for postoperative circulatory alterations. However his speculation was based only on pulse amplitude changes, and uncertainty still remains. More importantly, the effects of segmental SB on ocular circulation in human eyes has not been reported.
In the current study we performed ocular pulse measurements-7 in patients who had undergone various degrees of segmental SB. We measured the ophthalmic artery pressure (OAP), defined here as the intraocular pressure (IOP) at which the PA disappeared during increasing IOP, and calculated the ophthalmic perfusion pressure as the difference between it and IOP. The significant correlation between ophthalmic perfusion pressure and the extent of the segmental SB procedure is now disclosed for the first time.
Patients and methods
PATIENTS
The study population comprised 24 
METHODS
The ocular pulse was recorded at the corneal surface using the ocular cerebral vascular monitor (Digilab, Cambridge, MA, USA) developed by Langham and co-workers5-7; we added a highly sensitive amplifier (Sanei, Tokyo, Japan). Figure 1 shows a typical pulse amplitude (PA) wave recorded from an unoperated eye of one patient (IOP= 14 mm Hg).
Pressure was applied gradually to the sclera of the eye using a Langham pressure cup system (Digilab). The PA and the IOP were monitored simultaneously. Because the PA was expected to The data were analysed using standard statistical methods. Analysis of variance was performed among the groups. Student's t test was performed between group comparisons. Differences were considered significant when the probability value indicated a chance of random occurrence of less than 5%.
Results
Six months after SB the PA of the SB eye was lower in every case than that ofthe healthy fellow eye. The mean PA (SD) of the SB eyes (O 7 (O 3) mm Hg) was significantly lower (p<0-001) than that ofthe healthy fellow eyes (1 5 (O 6) mm Hg). The mean PA ratio was 043 (0-16) at 6 months after the SB. The PA ratio decreased significantly (p<005) in direct proportion to the extent of the segmental SB procedure (Fig 3) by the analysis of variance.
The OAP of the SB eye 6 months after SB was also lower in every case than that of the fellow eye. The mean OAP of the SB eyes (Fig 3) . A statistically significant difference in the ratio also was seen between subgroups A and B (p<0005) and subgroups B and C (p<0O0001).
The ophthalmic perfusion pressure of SB eyes 6 months after SB (29-0 (11-0) mm Hg) was significantly (p<0-0001) lower than that of the fellow eyes (42-0 (5 6) mm Hg). These values (mm Hg) 6 months after SB were 38-8 (6-6) in subgroup A, 31 3 (3-1) in subgroup B, and 14 7 (5 6) in subgroup C. The ophthalmic perfusion pressure decreased significantly (p<001) in direct proportion to the extent of the segmental SB procedure by the analysis of variance.
Changes in the PA and OAP ratios over time are shown in Figure 4 . Both ratios tended to be lower 1 to 2 months after SB in all subgroups, then stabilised 3 months postoperatively with virtually no further changes occurring up to 12 months postoperatively. Four cases of mild choroidal detachment occurred postoperatively in subgroups A (one), B (one), and C (two) in which the PA and OAP decreased more than the others in the same subgroup until 3 months postoperatively. Ophthalmoscopically visible choroidal detachment disappeared at 2 months postoperatively in all four cases.
Discussion
We have demonstrated for the first time the relationship between the extent of segmental SB and postoperative ocular circulatory changes. The OAP, as defined in this study, as well as the PA were lower in the SB eyes than in the untreated fellow eyes. The calculated ophthalmic perfusion pressure values were also lower in the SB eyes than in the fellow eyes. Moreover, these three parameters in SB eyes significantly decreased with increasing area of SB treatment, indicating that SB eyes may have lower total ocular blood flow as the SB area increases. This decrease of both OAP and ophthalmic perfusion pressure in SB eyes, compared with the fellow eyes, observed under the same systemic blood pressure in the same person, implies an increase in vascular resistance in the SB eyes due to the surgical procedure. 
